


























































































































6341

6342
6343
6344
6345
6346
6347
6350
6351

6352
6353
6354
6355
6356
6357
6360
6361

6362
6363
6364
6365
6366
6367
6370
6371

6372
6373
6374

6400
6401
6402
6403
6404
6405
6406
6407
6410
6411
6412
6413
6414
6415
6416
6417
6420
6421
6422
6423
6424
6425
6426
6427

1045
7700
5346
4773
2365
1041
7700
5736
4771
2365
7000
5736
6437
6471
6465
6600
6472
7710
7700
5601
0000
7776
0000
0000
6400
6420
6000
6152

0000
7300
1043
7041

3043
1042
7040
7430
7101

3042
1041

7040
7430
7101

3041

5600
0000
7300
1041

7510
7120
7010
3041

1042

SNSWIT,

MP4PT,
MP2PT,
MP5PT,
NORMF,
DIVIDE,
SPACLA,
SMACLA,
RETURN,
SGN,
REST,

D,

KEEP,
MINS2,
RAR2,
MINS,
ERROR,
*6400
MINUS2,

Div2,

TAD HORD
SMA CLA
JMP .+3
JMS | MINS
ISZ SGN
TAD ACTH
SMA CLA
JMP | SIGN
JMS | MINS2
ISZ SGN
NOP

JMP | SIGN
MP4

MP2

MP5
DNORM
DUBDIV
SPA CLA
SMA CLA
FPNT+1

0

7776

0

0

MINUS2
DIv2
ACMINS
ERRORI

0

CLA CLL
TAD OVERI
CMA IAC
DCA OVERI1
TAD ACIL
CMA

SZL

CLL IAC
DCA ACIL
TAD ACTH
CMA

SZL

CLL IAC
DCA ACTH
JMP | MINUS2
0

CLA CLL
TAD ACTH
SPA

CLL CML
RAR

DCA ACTH
TAD ACIL

/OR SPA CLA

/-ACTH,ACIL
/ACTH, AC1L/2

/NEGATE OPERAND
/TRIPLE PRECISION

/SHIFT OPERAND RIGHT
/TRIPLE PRECISION



6430 7010 RAR

6431 3042 DCA ACIL
6432 1043 TAD OVER]
6433 7010 RAR

6434 3043 DCA OVERI
6435 7100 CLL

6436 5620 JMP | DIV2
6437 0000  MP4, 0 /SINGLE PRECISION MULTIPLY
6440 3266 DCA MPI /12 BITS BY 12 BITS
6441 3265 DCA MP5
6442 1270 TAD THIR
6443 3267 DCA MP3
6444 7100 CLL

6445 1266 TAD MP1
6446 7010 RAR

6447 3266 DCA MPI
6450 1265 TAD MP5
6451 7420 SNL

6452 5255 JMP .+3
6453 7100 CLL

6454 1271 TAD MP2
6455 7010 RAR

6456 3265 DCA MP5
6457 2267 ISZ MP3
6460 5245 JMP MP4+6
6461 1266 TAD MP1
6462 7010 RAR

6463 7100 CLL

6464 5637 JMP | MP4
6465 0000  MP5, 0

6466 0000  MPI, 0

6467 0000  MP3, 0

6470 7764  THR, 7764

6471 0000  MP2, 0

6472 0000  DUBDIV, 0 /DOUBLE PRECISION DIVIDE
6473 7300 CLA CLL
6474 3051 DCA QUOL
6475 1344 TAD MIF
6476 3267 DCA MP3
6477 5306 JMP DVX
6500 1046  DV3, TAD LORD
6501 7004 RAL

6502 3046 DCA LORD
6503 1045 TAD HORD
6504 7004 RAL

6505 3045 DCA HORD
6506 1042  DVX, TAD ACIL
6507 1046 " TAD LORD
6510 3271 DCA MP2
6511 7004 RAL

6512 1045 TAD HORD
6513 1041 TAD ACTH
6514 7420 SNL



6515 5321 JMP DV2-1

6516 3045 DCA HORD
6517 1271 TAD MP2
6520 3046 DCA LORD
6521 7200 CLA
6522 1051 DV2, TAD QUOL
6523 7004 RAL
6524 3051 DCA QUOL
6525 1047 TAD OVER2
6526 7004 RAL
6527 3047 DCA OVER2
6530 2267 1ISZ MP3
6531 5300 JMP DV3
6532 1051 TAD QUOL
6533 3046 DCA LORD
6534 1045 TAD HORD
6535 7106 CLL RTL
6536 3265 DCA MP5
6537 1047 TAD OVER2
6540 3045 DCA HORD
6541 3047 DCA OVER2
6542 1265 TAD MP5
6543 5672 JMP 1 DUBDIV
6544 7751 MIF, 7751
6545 6163 TABLEG, SQUARE /TABLE FOR INTERPRETATION
6546 6656 SQROOT /OF BITS 8-11
6547 6171 EXIT6 /CONTAINS ABSOLUTE ADDRESSES
6550 6171 EXIT6 /OF PROGRAMS CALLED AS
6551 6171 EXIT6 /SUBROUTINES
6552 6171 EXIT6 /EXITé=A DUMMY OR NOP
6553 6171 EXIT6
6554 6171 EXITS
6555 6171 EXIT6
6556 6171 EXIT6
6557 6171 EXIT6
6560 6171 EXIT6
6561 6171 EXIT6
6562 6171 EXIT6
6563 6171 EXIT6
6564 0000 DUNORM, 0
6565 4220 JMS DIV2 /SHIFT OPERAND RIGHT
6566 4772 JMS | RART
6567 2040 ISZ EX]
6570 7000 NOP
6571 5764 JMP | DUNORM
6572 6200 RART, DiIVi
*6600
6600 0000 DNORM, 0 /SUBROUTINE TO NORMALIZE
6601 7300 CLACLL /FLOATING ACCUMULATOR
6602 3255 DCA AMTI
6603 3254 DCA SIGNI
6604 1045 TAD HORD
6605 7510 SPA /1S MANTISSA NEGATIVE?
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6606
6607
6610
6611

6612
6613
6614
6615
6616
6617
6620
6621

6622
6623
6624
6625
6626
6627
6630
6631

6632
6633
6634
6635
6636
6637
6640
6641

6642
6643
6644
6645
6646
6647
6650
6651

6652
6653
6654
6655
6656
6657
6660
6661

6662
6663
6664
6665
6666
6667
6670
6671

6672
6673

2254
7640
5217
1046
7640
5217
1047
7650
5251

1254
7640
4653
1045
7104
7710
5241

1047
7104
3047
1046
7004
3046
1045
7004
3045
2255
5222
1255
7041

1044
3044
1254
7640
4653
5600
3044
5600
6000
0000
0000
0000
3362
4407
6052
0000
1045
7710
5351

1044
7100
7510
7020
7010
3356

GO¢,

LOP,

EXITI,

EXIT2,

NEG,
SIGNT,

AMT1,
SQROOT,

ISZ SIGNI
SZA CLA
JMP GOé
TAD LORD
SZA CLA
JMP GO6
TAD OVER2
SNA CLA
JMP EXIT2
TAD SIGNI
SZA CLA
JMS | NEG
TAD HORD
RAL CLL
SPA CLA
JMP EXITI
TAD OVER2
CLL RAL
DCA OVER2
TAD LORD
RAL

DCA LORD
TAD HORD
RAL

DCA HORD
I1SZ AMTI
JMP LOP
TAD AMTI1
CMA 1AC
TAD EXP
DCA EXP
TAD SIGNI
SZA CLA
JMS | NEG
JMP | DNORM
DCA EXP
JMP I DNORM
ACMINS

0

0
0

DCA FLAGI
JMS 1 007
FPUT FPACI
FEXT

TAD HORD
SPA CLA
JMP SQENDI
TAD EXP
CLL

SPA

CML

RAR

DCA ITER!

4-11

/YES
/1S MANTISSA=0?

/NO

/YES

/NO

/NEGATIVE?

/YES

/WILL SHIFT BE TOO FAR?

/YES

/NO SHIFT MANTISSA LEFT

/COUNT NO. OF TIMES SHIFTED

/CORRECT EXPONENT

/NEGATIVE?
/YES

/SET TO ZERO

/FLOATING SQUARE ROOT
/TAKES ROOT OF ABSOLUTE

/VALUE
/NEWTON'S METHOD IS USED

/NUMBER IS NEGATIVE

/MAKE FIRST APPROXIMATION



6674
6675
6676
6677
6700
6701
6702
6703
6704
6705
6706
6707
6710
6711
6712
6713

6714
6715

6716
6717
6720
6721
6722
6723
6724
6725
6726
6727
6730
6731
6732
6733
6734
6735
6736
6737
6740
6741
6742
6743
6744
6745
6746
6747
6750
6751
6752
6753
6754
6755
6756
6757
6760
6761
6762

7430
2356
7000
1361

3357
3360
1053
7640
5310
1054
7650
5354
4407
5052
4356
1356

0000
7240

1044
3044
1044
7041
1356
7640
5345
1045
7041
1357
7640
5345
1046
7041
1360
7500
7041
7001
7710
5345
1362
3061
5656
4407
6356
0000
5310
4653
2362
5260
3044
5656
0000
0000
0000
3015
0000

CLCU,

ROOTGO,

SQENDT,

SQEND,

ITERT,

SQCONT,
FLAGI,

SZL

ISZ ITER]
NOP

TAD SQCONI
DCA ITERT+1
DCA ITER1+2
TAD FPACT+]
SZA CLA
JMP CLCU
TAD FPACI1+2
SNA CLA
JMP SQEND
JMS 1 0007
FGET FPACI
FDIV ITERIT
FADD ITERT
FEXT

CLA CMA
TAD EXP

DCA EXP
TAD EXP
CMA |AC
TAD ITERT
SZA CLA
JMP ROOTGO
TAD HORD
CMA IAC
TAD ITERT+1
SZA CLA
JMP ROOTGO
TAD LORD
CMA 1AC
TAD ITERT+2
SMA

CMA IAC

IAC

SPA CLA

JMP ROOTGO
TAD FLAGI
DCA FLAG
JMP | SQROOT
JMS | 0007
FPUT ITERIT
FEXT

JMP CLCU
JMS | NEG
ISZ FLAGI

JMP SQROOT+2

DCA EXP
JMP | SQROOT
0

0

0

3015

0
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/NUMBER=0

/ARE EXPONENTS EQUAL?
/NO
/ARE HIGH-ORDER MANTISSAS EQUAL?

/NO

/DO LOW-ORDER MANTISSAS AGREE?

/WITHIN ONE BIT?

/NO

/NEGATE FAC



ACMINS
ACON6
ACITH
ACIL
ADDR
ALGN
ALIGN
AMOUNT
AMT]
CLCU

D
DIVIDE
DIV1
DIV2
DMULT
DNORM
DONE
DUBDIV
DUNORM
DVX
Dv2
DV3
ERROR
ERRORI
EXIT
EXITI
EXIT2
EXITé
EXP
EXP1
EX1
FLAD
FLAG
FLAGI
FLDV
FLGT
FLMY

6000
5760
0041

0042
5656
5771

6020
6142
6655
6710
6367
6361

6200
6420
6221

6600
6114
6472
6564
6506
6522
6500
6374
6152
5742
6641

6651

6171

0044
0050
0040
5716
0061

6762
6305
5676
5761

FLPT
FLSU
FPACI
FPNT
GOOF
GO2
GO6
HORD
INDRCT
ITER1
JUMP
JUMP2
KEEP
LOOPOT
LOP
LORD
MASK3
MASKS5
MASK7
MIF
MINS
MINS2
MINUS2
MP1
MP2
MP2PT
MP3
MP4
MP4PT
MP5
MP5PT
MULT
NEG
NOGO
NOHERE
NORF
NORM
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5705
5737
0052
5600
6162
5655
6617
0045
5664
6756
5653
5654
6370
5627
6622
0046
5660
5661

5662
6544
6373
6371

6400
6466
6471

6356
6467
6437
6355
6465
6357
5767
6653
6125
6137
5773
5770

NORMF
OPMINS
OUTGO
OVER1
OVER2
PAGENO
QUOL
RART
RAR2
REST
RETN2
RETURN
ROOTGO
SAVE
SGN
SHIFT
SIGN
SIGNI
SMACLA
SNSWIT
SPACLA
SQCON!1
SQEND
SQENDI
SQROOT
SQUARE
TABLE
TABLEé
TAGI
TAG2
TEST2
TEST3
TEST4
TESTS
THIR
UNORM

6360
5741

6116
0043
0047
5663
0051

6572
6372
6366
6151

6364
6745
5657
6365
6076
6336
6654
6363
6347
6362
6761

6754
6751

6656
6163
5665
6545
6147
6150
6143
6144
6145
6146
6470
5772



2037

0044
@v45
2846

vB52
@053
¥B54
0055
2056
o517
|71

67617
6779
67171
6772
6773
67174
67175
6776
671717

5600

2200
8200
vo0Y

8000
P
VYYY
1771
11117
1910
PoYe

VY
1356
7850
5767
1371
47176
57617
1344
212

/FLOATING POINT 1I/0 ROUTINES
/REQUIRES FLOATING POINT INTERPRETER
/ENTRY AT 69007

*7
FPNT,

x44
EXPONT,
HORDER,
LORDER,

*52
FPACL,

SWITI,
SWIT2,
CHAR,

DSWIT,

*67617
PRCHAR,

OPUT,
LFED,

56140

[ SIS

11717 /1F @, NO CR-LF AFTER OUTPUT
7171 /1F 8, NO LF AFTER CR IN INPUT
¢ /CONTAINS LAST CHARACTER READ
2 /= © 1IF NO CONVERSION TOOK PLACE

TAD SWIT2
SNA CLA

JMP 1 PRCHAR
TAD LFED

JMS I OPUT
JMP 1 PRCHAR
ouT

v212
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1600
1081
70902
7003
7084
7005
7066
7007
7018
1011
7912
1013
1014
1015
7016
LT
1020
1821
7022
7023
7024
74925
7026
1627
T
1031
1032
7833
7034
1035
1036
1037
7049
7041
Tv42
7043
1044
7045
7046
1047
7050
7051
7052
1953
1054
7855
7856
1057
7060

7961
7062
7063
1064
7865
1066
1067

2000
7200
3845
3046
3265
3266
4342
1336
7458
5217
1335
7440
5220
7248
3265
4342
1200
1957
1337
7500
5600
1340
7518
5641
3263
1845
p341
7442
5217
2069
2266
4241
5217
[u3%17Y0]
1046
3261
1045
3262
3264
4267
4267
4303
4267
1263
3261
3262
4303
1264
5641

VoY
vogo
2000
0000
beey
0000
100

/DOUBLE PRECISION DECIMAL-BINARY
/INPUT AND CONVERSION

*7000
DECONV,

DECON,

MULTL1®,

LTEMP,
HTEMP,
DIGIT,
REMAIN,
SIGN,
DNUMBR,
MULT2,

2

CLA
DCA
DCA
DCA
DCA
JMS
TAD
SNA
JMP
TAD
SZA
JMP
CLA
DCA
JMS
CLA
TAD
TAD
SMA
JMP
TAD
SPA
JMP
DCA
TAD
AND
SZA
JUP
157

I15Z

JHUS
JMP

TAD
DCA
TAD
DCA
DCA
JMS
JMS
JMS
JMS
TAD
DCA
DCA
JMS
TAD
JMP

[ SRS O SRRV

HORDER
LORDER
SIGN
DNUMBR
INPUT
PLUS

DECON
MINUS

«+4
cMA
SIGN
INPUT

CHAR
MINS

I DECONV
PLUS12

I DECONV
DIGIT
HORDER
MASK

DECON
DSWIT
DNUMBR
MULT1®
DECON

LORDER
LTEMP
HORDER
HTEMP
REMAIN
MULT2
MULT2
DUBLAD
MULT2
DIGIT
LTEMP
HTEMP
DUBLAD
REMAIN
I MULT14@
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/INITIALIZE MANTISSA

/TEST FOR SIGN

/1F-, SET SWITCH
/1S IT A DIGIT

/NO

/N0

/YES

/OVERFLOW?

/YES=IGNORE

/INDEX NUMBER OF DIGITS
/CONTINUE

/ROUTINE TO MULTIPLY
/DOUBLE PRECISION WORD

/BY TEN (DECIMAL)
/REMAIN=REMAINDER

/CALL SUBROUTINE TO
/MULTIPLY BY TWO
/CALL DOUBLE ADD

/ADD LAST DIGIT RECEIVED

/EXIT WITH REMAINDER
/IN AC

/DOUBLE PRECISION WORD
/STORAGE FOR DIGIT

/=@ IF PLUS: =7777 1F MINUS
/=NUMBER OF DIGITS

/MULTIPLY LORDER, HORDER BY 2



7670
7871
1972
7073
7074
7075
7076
7077
7100
7181
71082
7103
7104
7185
7106
7187
7110
7111
112
7113
7114
7115
7116
7117
7120
7121
7122
7123
7124
7125
7126
7127
7130
7131
7132
7133
7134

1135
7136
7137
7149
7141

7142
7143
7144
7145
1146
7147
7150
7151
7152
7153
7154
7155
7156
7157
7160

7300
1046
1004
3846
10645
1004
3045
1264
1004
3264
5667
0ove
1300
1846
1261
3046
1004
1945
1262
3045
7084
1264
3264
57083
P00
7300
2265
57208
1046
1041
3046
1045
1040
7430
7001
3845
5720

71176
1525
1586
pR12
1600

2000
1200
6031
5344
6836
38517
1957
4766
1057
7450
5343
1379
1458
5767
1371

CLA CLL
TAD LORDER
RAL
DCA LORDER
TAD HORDER
RAL
DCA HORDER
TAD REMAIN
RAL
DCA REMAIN
JMP I MULT2
DUBLAD, @ /DOUBLE PRECISION ADDITION
CLA CLL
TAD LORDER
TAD LTEMP
DCA LORDER
RAL
TAD HORDER
TAD HTEMP
DCA HORDER
RAL
TAD REMAIN
DCA REMAIN
JMP 1 DUBLAD
MSIGN, 9 /ROUTINE TO FORM
CLA CLL /2'5 COMPLEMENT IF
ISZ SIGN /MINUS
JMP I MSIGN /SIGN=00P08: EXIT
TAD LORDER
CMA IAC
DCA LORDER
TAD HORDER
CMA
SZL
IAC
DCA HORDER
JMP 1 MSIGN

MINUS, 253=-255 /TEST FOR SIGN
PLUS, =259
MIN9, =272 /TEST FOR DIGIT
PLUSI2, 272-260
MASK, 1608 /TEST FOR OVERFLOW
/INPUT A CHARACTER, IF CR, TEST
/INPUT SWITCH TO SEE IF LF SHOULD
/BE TYPED. IF RUBOUT, RESTART INPUT
INPUT, P /INPUT A CHARACTER
CLA
KSF
JMP .-l
KRB
DCA CHAR
TAD CHAR
JMS I OUTPUT
TAD CHAR
SNA
JMP INPUT+1 /1GNORE BLANKS
TAD MRBOUT
SNA
JMP I RESTRT /RUBOUT-RESTART INPUT
TAD MINCR
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7161 7650 SNA CLA

7162 4765 JMS I PRINT /CR - SEE IF TO BE FOLLOWED
7163 1857 TAD CHAR /BY LF
7164 5742 JMP I INPUT /EXIT ROUTINE

7165 6767 PRINT, PRCHAR
7166 17344 OQUTPUT, ouT

7167 7481 RESTRT, FLINTP+1
7176 7481 MRBOUT, =571
7171 9162 MINCR, 377=-215

/FLOATING OUTPUT "E" FORMAT

/USES: TSF
/ JMP .=1
/ TLS
*T7200
7200 ©9VE FLOUTP, 2
7201 4217 JMS FOUTCN /CONVERT MANTISSA AND OUTPUT
7202 1324 TAD BEXP
7203 30844 DCA EXPONT
7284 1343 TAD CHE
7205 4344 JMS OUT
7206 4737 JMS 1 FEXPPT /CONVERT EXPONENT AND OUTPUT
7287 1855 TAD SWITI /PRINT CR=LF?
17210 7650 SNA ClLA
7211 5600 JMP I FLOUTP /NO=EXIT
7212 1341 TaD CARRTN /YES
7213 4344 JMS 0OUT
7214 1342 TAD LNFEED
7215 4344 JMS 0OUT
7216 56080 JMP 1 FLOUTP

/EXIT
/THIS WHOLE SUBROUTINE MAY BE ALTERED TO BUFFER
/THE OUTPUT DIGITS : CHANGE JMS OUTDG TO DCA I 1@, ETC.
7217 ©9Yv¥® FOUTCN, @

7228 T390 CLA CLL

7221 1845 TAD HORDER /NUMBER=>0?2?

7222 1714 SPA CLA

7225 7220 CLA CML /NO SET LINK

7224 1327 TAD SPLUS /YES

7225 1430 SZL

7226 1330 TAD SMINUS /NO

7227 4344 JMS OouT

1236 4352 JMS OUTDG /0UTPUT "@"

7231 1331 TAD PERIOD

7232 4344 JMS OUT /0UTPUT "."

7233 7300 CLA CLL

7234 1045 TAD HORDER

7235 1789 SMA CLA

7236 5242 JMP FGOl

7237 70640 CMA /NUMBER IS NEGATIVE

7248 3733 DCA 1 SNPT /NEGATE

7241 4732 JMS 1 MSNPT

7242 7240 FGOl1, CLA CHMA /SUBTRACT | FROM BINARY EXPONENT
1245 1044 TAD EXPONT /COMPENSATE AT FGO4

7244 3044 DCA EXPONT

7245 3324 DCA BEXP /INITIALIZE DECIMAL EXPONENT
7246 1044 FGOZ2, TAD EXPONT /1S =4<EXPONENT<=1

7247 7500 SMA

7254 52638 JMP FGO3 /TO0 LARGE: MULTIPLY BY 1/1©
7251 1326 TAD FOUR
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7252
7253
7254
7255
7256
7257
7260
7261
7262
7263
7264
7265
7266
7267
7270
7271
7272
7273
7274
7275
7276
7277
1300
7301
7302
7303
1304
7305
7306
1307
1310

7311
7312
1313
1314
1315
7316
7311
7320
7321
1322
1323

7324
1325
1526
1327
7338
7331
1332
1333
1334
1335
7336
13317
7340
7341
1342
7343

1700
5270
4407
3740
2000
1240
1324
3324
2246
4407
3372
1011
2324
5246
3734
4736
4735
7410
4357
2844
5274
7450
5311
4552
1325
3844
4735
4352
2044
5304
56117

72409
13524
3324
1045
1640
5322
1046
1650
3324
1240
5382

00006
17172
Bo04
8253
P02
8256
1120
7065
7863
7041
7067
7522
7504
8215
gzla
8385

FGO3,

FGO4,

FGO5A,

FGO6,

FGOG6A,

FGo7,

BEXP,
MINUST,
FOUR,
SPLUS,
SMINUS,
PERIOD,
MSNPT,
SNPT,
DPT,
M1QPT,
M2PT,
FEXPPT,
TENPT,
CARRTN,
LNFEED,
CHE,

SMA CLA

JMP FGO4
JMS I FPNT
FMPY I TENPT
FEXT

CLA CHMA

TAD BEXP
DCA BEXP
JMP FGO2
JMS 1 FPNT
FMPY C.10
FEXT

I1SZ BEXP
JMP FGO2
DCA 1 DPT
JMs I M2PT
JMS 1 MIQPT
SKP

JMS DIVTWO
ISZ EXPONT
JMP FGO5A
SNA

JMP FGO7
JMS OUTDG
TAD MINUS7
DCA EXPONT
JMs I MI@PT
JMS OUTDG
1SZ EXPONT
JMP FGOGA
JMP I FOUTCN

CLA CMA
TAD BEXP
DCA BEXP
TAD HORDER
SZA CLA
JMP .+4
TAD LORDER
SNA CLA
DCA BEXP
CLA CHMA
JMP FGO6+1

2

7772
PB4
253
255=253
256
MSIGN
SIGN
DIGIT
MULT1®
MULT2
FEXC
TEN
8215
paia
385
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/T00 SMALL-TIMES TEN
/TEN

/0ONE TENTH

/MULTIPLY BY TWO
/1E.SHIFT LEFT
/MULTIPLY BY TEN

/COMPENSATE FOR
/BINARY EXPONENT

/15 FIRST DIGIT A ZERO
/YES, IGNORE
/7MULTIPLICATIONS YIELD
/DECIMAL DIGITS AS HIGH
/0RDER REMAINDERS

/1Ee o672X10=6+.724. ETC

/7 DIGITS OUTPUT??
/NOs CONTINUE
/YESSEXIT

/1GNORE FIRST DIGIT

/SUBTRACT 1| FROM
/DECIMAL EXPONENT

/1S MANTISSA ZERO?

/YES: EXP=@

/CONTAINS DECIMAL EXPONENT
/NUMBER OF DIGTS OUTPUT

/POINTERS



1344 @200 OUT, ) /0UTPUT ONE ASCII CHARACTER
7345 6041 TSF

1346 5345 JMP =1
1347 6046 TLS
1350 1220 CLA
7351 5744 JMP I oUT
7352 @8U8 OUTDG, ) /OUTPUT ONE DIGIT
7353 1356 TAD C260
1354 4344 JMS oUT
7355 5752 JMP I OUTDG
7356 0260 C260, 3260
7357 @@@@ DIVIWO, @ /DIVIDE BY TWO IE.
7366 7110 CLL RAR /ROTATE RIGHT
7361 3344 DCA OUT /TEMPORARY STORAGE
1362 1045 TAD HORDER
7363 7010 RAR
1364 3045 DCA HORDER
7365 1046 TAD LORDER
7366 1010 RAR
1367 3046 DCA LORDER
1370 1344 TAD OUT
1371 5757 JMP I DIVTWO
7372 1715 C.10, 1715 /CONSTANT .19 USED IN
1373 3146 3146 /FLOATING OUTPUT-PROVIDES
1374 3147 3147

/FLOATING POINT INPUT

*xT400
7400 ©@00@ FLINTP, ©
7481 7240 CLA CMA /INITIALIZE "PERIOD SWITCH"
7442 3313 DCA PRSW
7403 3060 DCA DSWIT
7404 4716 JMS I DPCVPT /7777 = NO PERIOD
7405 7200 CLA
7406 1857 TAD CHAR
7407 1312 TAD PER
7419 7648 SzZA CLA
7411 5220 JMP FIGOL
7412 1313 TAD PRSW /PERIOD FOUND
7413 1650 SNA CLA /SECOND PERIOD
T414 5222 JMP FIGO2 /YES, TERMINATE
7415 3721 DCA I DPN /NO - SET NUMBER OF DIGITS TO @
7416 3313 DCA PRSW /SET PERIOD SWITCH TO ©
7417 5717 JMP 1 DPCSPT /CONVERT REST OF STRING
742¢ 1313 FIGOI, TAD PRSW /PERIOD READ 1IN PREVIOUSLY?
7421 7658 SNA CLA
7422 1721 FlGo2, TaD I DPN /YES:=NUMBER OF DIGITS IN SEXP
7423 1041 CMA IAC /NO
7424 3314 DCA SEXP
7425 4720 JMS I MSGNPT /TEST SIGN
7426 1311 FIGO3, TAD €27
7427 3044 DCA EXPONT
1430 4407 JMS I FPNT /NORMALIZE F.P. NUMBER
7431 7000 FNOR
7432 6052 FPUT FPACIL /SAVE NUMBER
7433 @000 FEXT
7434 1857 TAD CHAR
7435 1310 TAD MINUSE
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7436
74317
7440
7441
7442
7443
1444
7445
7446
7447
1459
7451

7452
1453
7454
7455
1456
74517
7460
7461
7462
7463
7464
7465
7466
7467

74743
7471
7472
7473
7474
7475
1476
1477
1544
1591
1542
7593
1544
1545
1566
1587
7510
7511
1512
7513
7514
7515

7516
7517
1520
7521

1522
7523

7640
5252
4716
4728
1045
7510
7981
1640
52717
1846
1314
3314

4497
5852
PRoY
1314
1459
5600
7729
5279
4407
3787
puvwY
2314
5255
5600

4407
3304
[AJ6101%)
7240
1314
3314
5255
1315
3344
1315
3945
5680
Y4
2499
Yo1%8Y|
7372
7473
V27
1522
dovo
BYYY
3771

7900
7017
7120
7966

0000
7300

/END OF FLOATING POINT INPUT

SZA
JMP
JMS
JMS
TAD
SPA
IAC
SZA
JUP
TAD
TAD
DCA

CLA
ENDF1

1 DPCVPT
I MSGNPT
HORDER

CLA
EXCESS
LORDER
SEXP
SEXP

/"E"™ READ IN?

/NO

/YES - CONVERT DECIMAL EXPONENT
/TEST SIGN

/EXPONENT TOO LARGE??

/YES

/NO:DECIMAL POINT 15
/C(SEXP)PLACES TO RIGHT
/0F LAST DIGIT

/COMPENSATE FOR DECIMAL EXPONENTS

ENDFI,

F1G0O4,

EXCESS,

TEN,

PC.14,
MINUSE,
c27,
PER,
PRSW,
SEXP,
C3771,

DPCVPT,
DPCSPT,
MSGNPT,
DPX,

JMs
FGET
FEXT
TaD
SNA
JUP
SMA
JMP
JMS
FMPY
FEXT
15Z
JMP
JMP

BIVE)
FMPY
FEXT
CLA
TaD
DCA
JMP
TAD
DCa
TAD
DCA
JU1P
Bov4
2409
PYY
Cel®
-305
g1
=256
)

2
37117

DECO
DECO
MSIG
DNUM

I FPNT
FPACI

SEXP

I FLINTP
CLA
FIGO4
I FPNT

I PC.19

SEXP
ENDFI+3
I FLINTP

I FPNT
TEN

CMA

SEXP
SEXP
ENDFI+3
C37117
EXPONT
C3711
HORDER

I FLINTP

NV
N
N
BR

/0UTPUT THE EXPONENT

FEXC,

©
CLA

CLL
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/RESTORE MANTISSA

/. 15 TO THE LEFT:
/TIMES 1008

/e« 15 TO THE RIGHT:
/7MULTIPLY BY 1@

/CONTAINS DECIMAL EXPONENT



7524
7525
7526
7527
7530
7531
1532
7533
7534
7535
7536
7537
7540
7541
7542
7543
1544
7545
7546
7547
7559
7551
7552
7553
7554
7555
7556
7557
1560
7561
7562
7563
7564
7565

7566
7567
75792
7571
7572
7573
7574

1844
7510
7061
3844
1366
7430
1367
4774
3845
1944
2845
1370
7509
5336
1371
3844
7048
1945
T440
4774
31445
1844
2045
1372
1500
5352
1373
3046
7249
1845
4774
1846
4774
5722

77173
ge2
7634
@144
7766
go12
1352

c253,
c255,
M1 44,
cla4,
M12,

ciz,

DGPT,

TAD
SPA
cMA
DCA
TAD
SZL
TAD
JMS
DCA
TAD
1sz
TAD
SMA
JIMP
TAD
DCA
CMA
TAD
SZA
JMS
DCA
TAD
1527
TAD
SMA
JMP
TAD
DCA
CLA
TAD
J1S
TAD
JMS
JMP

@253

EXPONT

IAC CML
EXPONT
C253

255
I DGPT
HORDER
EXPONT
HORDER
M1 44

0'3
Cl44
EXPONT

HORDER

I DGPT
HORDER
EXPONT
HORDER
M2

=3
ci2
LORDER
CcMA
HORDER
I DGPT
LORDER
I DGPT
I FEXC

~-260

255=2593

7634
0144
7766
9012

0UTDG
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BEXP
CARRTN
CHAR
CHE
Cel®d
Ci2
Cl44
c253
ca55
C269
c27
37177
DECON
DECONV
DGPT
DIGIT
DIVTWO
DNUMBR
DPCSPT
DPCVPT
DPN
DPT
DSWIT
DUBLAD
ENDF1
EXCESS
EXPONT
FEXC
FEXPPT
FGOl
FGO2
FGOJ3
FGO4
FGo5A
FGO6
FGO6A
FGO7
F1GO1
FI1GO2
FIG0O3
FIGO4
FLINTP
FLOUTP
FOUR

FOUTCN
FPACI

FPNT

1524

1341

VY57

1543
13172

1573

7571

1566
7567
1356
7511

7515
1817
TU0d
7574
1063
1357
71066
7517
7516
7521

1334
BO6Y
1103
7452
T477
P44
1522
7537
7242
1246
12635
1279
7274
1341
7534
7311
1420
7422
1426
1473
1480
7200
7326
7217
8052
¥or1
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HORDER
HTEMP
INPUT
LFED
LNFEED
LORDER
LTEMP
MASK
MINCR
MINUS
MI NUSE
MINUS7T
MI NS
MRBOUT
MSGNPT
HSIGN
MSNPT
MULTL®
MULTZ
MLOPT
mre

Ml 44
M2PT
OPUT
OuT
OUTDG
OUTPUT
PC.16
PrR
PERIOD
PLUS
PLUS12
PRCHAR
PRINT
PRSW
REMALN
RESTRT
SEXP
SIGN
SMINUS
SNPT
SPLUS
SWITI
SWIT2
TEN
TENPT

po4AS
1062
7142
67717
7342
vPAS
7061
7141
7171
7135
7510
1325
T137
7170
7529
1120
1332
1041

7067
1335
15172
7579
1336
8776
1344
1352
7166
7587
7512
7331

7136
1140
8767
7165
7513
7064
7167
7514
7065

7330

7333

13217

Y55
VB56

7504

7340



5000
5001
5002
50083
5004
5085
50986
5087
5610
5011

5812
5013
5014
5015
ovl6
5017
5020
5021

5022
5823
5024
5925
5026
5027
5030
5031

5032
5033
5034
5035
5036
5037
5040
5041

5042
5843
5044
5045
5046
5047
5050
5051
5052
5053
5054
5055
5856

5057
5060
5061

000
1045
7710
4310
3304
44017
3273
6315
Pove
4786
1045
33085
47917
44917
6320
5315
2320
6315
3315
63249
1270
6323
5265
4323
2315
1257
6323
5262
3320
1323
6323
5315
4323
3301
1276
2080
1385
1844
3044
2304
5600
4407
6315
5276
4315
/531
5600

0ov4
2372
1402

EXTENDED FUNCTIONS

/FLOATING POINT PACKAGE

GETSGN=TAD 45
CLFPNT=JMS I 7

/FLOATING POINT EXPONENTIAL

*5000
FEXP,

2

GETSGN
SPA CLA
JMS FNEG
DCA SIGN
CLFPNT
FMPY LG2E
FPUT X
FEXT

JMS I FIXIT
GETSGN
DCA FLAG2
JMS 1 FLOAT
CLFPNT
FPUT XSQR
FGET X
FSUB XS5QR
FPUT X
FMPY X
FPUT XSQR
FADD D
FPUT TEMP
FGET C
FDIV TEMP
FSUB X
FADD A
FPUT TEMP
FGET B
FMPY XSQR
FADD TEMP
FPUT TEMP
FGET X
FDIV TEMP
FMPY TWO
FADD ONE
FEXT

TAD FLAG2
TAD 44
DCA 44
ISZ SIGN
JMP I FEXP
CLFPNT
FPUT X
FGET ONE
FDIV X
FEXT

JMP 1 FEXP

/CONSTANTS FOR FEXP

A,

bov4
2372
1402

4-23

/C(SIGN)=~1 IF X<#



5062 77174 B, 1174

5063 2157 2157
5064 5157 5157
5065 @812 C, 2212
5066 5454 5454
5067 @343 2343
5070 0007 D, 2007
5071 2566 2566
5072 5341 5341
5073 0001 LG2E, ?091
5074 2705 2705
5075 2435 2435
5076 @001 ONE, 0001
5077 2000 2000
5190 0002 2040
5191 @082  TWO, 3002
5102 2000 2000
5193 000 0y
5104 @008 SIGN, )

5145 ©0vyY FLAGZ, )

5106 4757 FIXIT, FIX

5187 5563 FLOAT, FLOA
/NEGATION SUBROUTINE

5119 0088 FNEG, )
5111 4714 JMS I ACMINS /CALL SUBROUTINE IN
5112 7240 CLA CMA / INTERPRETER

5113 5719 JUP I FNEG

5114 6002 ACMINS, 6000 /POINTER TO INTERPRETER

/TEMPORARY STORAGE
5115 2000 X,
5116 0008
5117 @000
5120 ©VYP XSAQR,
5121 8009
5122 @020
5123 @000 TEMP,
5124 BU0Y
5125 PoUd
5126 ©@UY ZER,
5127 0080
5130 0000

[N SO R LS ISRV SIS S

/7MAIN ALGORITHM FOR ARCTANGENT
5131 4487 ARCALG, CLFPNT

5132 5315 FGET X
5133 3315 FMPY X
5134 6329 FPUT XSQR
5135 3373 FMPY BET2
5136 1370 FADD BETI!
5137 3320 FMPY XSQR
5140 1365 FADD BETZ
5141 6323 FPUT TEMP
5142 5362 FGET ALF2
5143 3320 FMPY XSQR
5144 1357 FADD ALF!
5145 3320 FMPY XSQR
5146 1354 FADD ALFZ
5147 3315 FMPY X
5158 4323 FDIV TEMP
5151 20V FEXT

5152 5753 JMP I o+1
5153 5226 ARCRTN
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5154
5155
5156
5157
5160
J161
5162
5163
5164
5165
5166
5167
5170
5171
5172
5173
5174
51175

52089
5201
5202
52083
52904
5265
5286
5287
5210
5211
5212
5213
5214

5215
5216
5217
5226
5221
5222
5223
5224
5225
5226
5227
5230
5231
5232
5233
5234
5235
5236
5237
5240
5241

5242
5243
5244
5245

2200
2437
1643
77117
3304
4434
7773
3386
5454
2000
24317
1646
0000
24217
2323
71775
3427
7052

2000
1045
7710
4642
3243
4407
6644
5644
2645
0000
1045
7718
5223
4407
5645
4644
6644
0000
7240
3251

5625
5131

2251

5235
4407
6644
5246
2644
2000
2243
5600
4642
7200
5600

5110
2009
5115
5076

/CONSTANTS -

ALFZ,

ALF1,

ALF2,

BETZ,

BETI,

BETZ2,

/FLOATING
*x5200
ARTN,

GO,

ARCRTN,

EXIT,

000
24317
1643
7171
3304
4434
7773
3306
5454
Po09
2437
1646
2008
24217
2323
7715
3427
7852
POINT ARC TANGENT

]

GETSGN

SPA CLA
JMS I NEGIT
DCA FLAGI
CLFPNT
FPUT I Xl
FGET I X1
FSUB I CON!
FEXT
GETSGN

SPA CLA
JMP GO
CLFPNT
FGET 1 CONI1
FDIV I X1
FPUT 1 X1
FEXT

CLA CMA
DCA FLOG
JMP I .+l
ARCALG

ISz FLOG
JMP EXIT
CLFPNT
FPUT 1 Xl
FGET PIOT
FSUB I Xl
FEXT

1SZ FLAGI
JMP I ARTN
JMS I NEGIT
CLA

JMP I ARTN

/CONSTANTS FOR ARCTANGENT

NEGIT,
FLAG!,
X1,
CONl,

FNEG
("]

X
ONE
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/FLAG
/CALL ALGORITHM

/RETURN HERE



5246
5247
5250

5251
5252
5253
5254
5255
5256
5257
5260
5261
5262
5263
5264
5265
5266
52617
5278
5271
5272
5273
5274
5275
5276
52717
5304
5341
5542
5363
53u4
53v5
5546
5387
5310
5311
5312
5313
5314
5315
5316
5317
5320
5321
5322
5323
5324
5325
5326
53217
533
53351
5332
5539
5334
5335
5336
5337
5340

#9001
3118
3755

0000
1945
7440
5261
4497
4775
JuY
5651
1710
4642
4487
87174
2645
POVY
1045
7450
5350
1710
5341
32435
7040
1774
3445
47717
4407
37176
6644
dvvY
Tyl
3774
44817
5774
2645
6774
371173
1772
3774
1771
3774
1770
3774
1365
3774
1362
3774
1357
3774
1354
3774
1644
VYooY
2243
5651
4642
1208
5651

PIOT,

/FLOATING
FLOG,

0K,

START,

0ovl
3110
3755
LOGARITHM

2

GETSGN

SZA

JMP OK
CLFPNT
FDIV I ZERO
FEXT

JMP I FLOG
SPA CLA
JMS I NEGIT
CLFPNT

FPUT 1 TEM
FSUB I CONI
FEXT
GETSGN

SNA

JMP ZERGO
SPA CLA

JMP INVERT
DCA FLAGI
CMA

TAD I TEM
DCA 45

JMS 1 FLOATP

CLFPNT

FMPY 1 LOG2
FPUT 1 X1
FEXT

IaC

DCA 1 TEM
CLFPNT

FGET
FSuB
FPUT
FMPY
FADD
FMPY
FADD
FMPY
FADD
FMPY
FADD
FMPY
FADD
FMPY I TEM
FADD L2
FMPY I TEM
FADD L1
FMPY 1 TEM
FADD 1 Xl
FEXT

I1SZ FLAGI
JMP I FLOG
JMS I NEGIT
CLA

JMP 1 FLOG

TEM
CON1
TEM
L8
L7
TEM
L6
TEM
L5
TEM

[ bt bt bt bt bt bt et et e

—
WD
-
=
=
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5341

5342
5343
5344
5345
5346
5347
5358
5351
5352
5353
5354
5355
5356
5357
5360
5361

5362
5363
5364
5365
5366
5367
5370
5371

5372
5373
5374
5375
5376
53717

5400
5491
54082
5403
5404
5405
5486
5407
5410
541 1
5412
5413
5414
5415
5416
5417
5420
5421
5422
5423
5424
5425
5426
5427
5439
5431
5432
5433
5434

4407
5645
4774
6774
voooe
7240
5274
4487
57175
¥ovo
5651
PYoY
37177
7742
77717
4000
4100
7777
2517
B307
7776
4113
7211
5547
5552
5555
5560
5123
5126
5544
5563

20800
1045
7740
5210
1045
7700
5600
4741
3343
4407
4315
6724
20D
4742
4363
4497
6723
5724
2723
3315
6723
2320
0000
1045
1719
5241
4407
6723
0000

INVERT,

ZERGO,

L1,

L2,

L3,

L4,

L5,
LS,

L7,

TEM,
ZERO,
LOG2,
FLOATP,
/FLOATING
*5400
FSIN,

MOD,

CLFPNT
FGET I CONI
FDIV I TEM
FPUT 1 TEM
FEXT

CLA CMA
JMP START
CLFPNT
FGET I ZERO
FEXT

JMP 1 FLOG
0089

3777

7742

11171

4000

4100

77117

25117

307

7776

4113

7211

LOG5

LOG6

LOG7

LOG8

TEMP

ZER

LOGE2

FLOA

POINT SINE

v

GETSGN

SMA SZA CLA
JMP MOD
GETSGN

SMA CLA

JMP I FSIN
JMS I NEGT
DCA PNTR
CLFPNT

FDIV TWOPI
FPUT 1 XsQ2
FEXT

JMS I FIXR
JMS FLOA
CLFPNT

FPUT 1 X2
FGET I XSQ2
FSUB I X2
FMPY TWOPI
FPUT 1 X2
FSUB Pl
FEXT

GETSGN

SPA CLA

JMP PCHECK
CLFPNT

FPUT 1 X2
FEXT

/X>67?

/YES

/NO  X=@87
/YES SINC@)=p

/NO$SINC(=X)==SINCX)
/REDUCE X MODULO 2 PI

/X<P1?

/YES
/NO SIN(X=PI)==SINCX)
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5435 1343 TAD PNTR

5436 1653 SNA CLA
5437 7048 CMA
5440 3343 DCA PNTR
5441 4487 PCHECK, CLFPNT /X<P1/27
5442 5723 FGET I X2
5443 2714 FSUB I PI2
5444 @000 FEXT
5445 1045 GETSGN
5446 7710 SPA CLA
5447 5255 JMP PALG /YES
5450 4407 CLFPNT /NO
5451 5320 FGET PI /SINCX)=SINCPI-X)
5452 2723 FSUB I X2
5453 6723 FPUT I X2
5454 V@00 FEXT
5455 4487 PALG, CLFPNT
5456 5723 FGET I X2
5457 4714 FDIV I PI2
5468 6723 FPUT I X2
5461 3723 FMPY I X2
5462 6724 FPUT I Xse2
5463 5325 FGET C9
5464 3724 FMPY I XSQ2
5465 1330 FADD C7
5466 3724 FMPY I XSQ2
5467 1333 FADD C5
5478 3724 FMPY I XSQ2
5471 1336 FADD C3
5472 3724 FMPY I XSQ2
5473 1714 FADD 1 PI2
5474 3723 FMPY I X2
5475 0009 FEXT
5476 2343 1SZ PNTR
5477 5600 JMP I FSIN
5500 4741 JMS I NEGT
5501 7200 CLA
5582 56080 JMP 1 FSIN
/FLOATING POINT COSINE
5503 @@@8 FCOS, )
5504 4407 CLFPNT /COS(X) =SIN(PI/2-X)
5585 6723 FPUT I %2
5506 5714 FGET I PI2
5597 2723 FSUB I X2
5510 8008 FEXT
5511 1303 TAD FCOS
5512 3209 DCA FSIN
5513 5201 JMP FSIN+1

/CONSTANTS AND POINTERS

5514 5246 PI2, PIOT /P1/2
5515 @803 TWOPI, B8ORS

5516 3110 3110

5517 3755 3755

5520 00vz2 Pl, poB2

5521 3118 3110

5522 3755 3755

5523 5115 X2, X

5524 5120 XSQ2, XSQR
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5525
5526
5527
5539
5531
5532
5533
5534
5535
5536
5537
5540
5541
5542
5543

5544
5545
5546
55417
5550
5551
5552
5553
5554
5555
5556
5557
5560
5561
5562

5563
5564
5565
5566
5567
5570
5571
5572
5573
5574

4757
4169
4761
4162
4763
4764
4765
4766
47617
4779
4771
4772
4773
4774

7764
2566
5735
17171
5466
6317
7775
2431
5053
0000
5325
8420
5118
4757
P000

POV
2613
4414
7776
2535
3301
1775
4746
0771
1774
2236
4394
7771
4544
1735

vBYvY
1380
3846
1374
3244
4437
7008
¥BoY
57163
Bo13

bovo
1644
1548
5365
7200
5375
1377
3844
1044
7780
5757
4774
5367
6208

/SINE CONSTANTS

C9,

c7,

cs,

c3,

NEGT,
FIXR,
PNTR,

7764
2366
5735
77171
5466
63117
7775
2431
5053
BBLO
5325
p420
FNEG
FIX
Y

/LOGARITHM CONSTANTS

LOGE2,

LOGS5,

LOG6,

LOG7,

LOGS,

pBBY
2613
4414
17176
2535
3301
1775
4746
g771
71174
2236
4304
7771
4544
1735

/FLOAT C(45)

FLOA,

c13,
*x4757

¥

CLA CLL
DCA 46

TAD C13
DCA 44
CLFPNT
FNOR

FEXT

JMP 1 FLOA
7JUBIN]

/FLX C(FAC)

FIX,

LOOP,

1%

TAD 44
SMA SZA
JMP o3
CLA

JMP FIXEND
TAD M13
DCA 44
TAD 44
SMA CLA
JUMP I FIX
JMS 1 .+2
JMP LOOP
6200
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4775
47117

3045 FIXEND,
4776 5757

7765 M13,

A
ACMINS
ALFZ
ALF1
ALF2
ARCALG
ARCRTN
ARTN

B
BETZ
BETI
BET2
C
CLFPNT
CONL
C13
C3
C5
c7
co

D

EXIT
FCOS
FEXP
FIX
FIXEND
FIXIT
FIXR
FLAGI
FLAG2
FLOA
FLOAT
FLOATP
FLOG
FNEG
FSLN
GETSGN
GO
INVERT
LG2E
LOGE2

5057
5114
5154
51517
5162
5131
5226
5280
562
5165
5173
51173
5065
4407
5245
5574
5536
5533
5530
5525
5071
5235
5593
Suvy
4751
4775
5186
5542
5243
5105
5563
5107
55717
5251

511v
5404
1045
5223
5341

5073
5544

DCA 45
JMP I FIX
=13

LOG2
LOG5
LOG6
LOG7
LOG8
LOOP
LI

2

L3

L4

L5

L6

L7

L8
MOD
M13
NEGIT
NEGT
OK
ONE
PALG
PCHECK
PI
PIOT
P12
PNTR
SIGN
START
TEM
TEMP
TWO
TworPl

X
X5QR
xSQ2
Xl

X2
ZER
ZERGO
ZERO
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5376
5547
5552
5555
5560
47617
5354
5357
5362
5365
5376
5371
53172
5373
5410
47717
5242
5541
5261
5076
5455
5441
5524
5246
5514
5543
5lu4
5274
5374
5123
5101
5515
5115
5128
5524
5244
5523
5126
5354
5375



/FLOATING OUTPUT PROGRAM

/1F(62)=0, THEN OUTPUT IN E FORMAT
/ELSE, C(62)=NUMBER OF DIGITS
/C(AC)=NUMBER OF PLACES TO RIGHT OF .
/1F C(AC)=z=@, THEN DON'T OUTPUT POINT
/SIGN AND o NOT COUNTED IN OUTPUT
/CONTENTS OF 15 LOST DURING OPERATION

*7201
7201 4777 JMS I 7377 /ALTERATIONS FLOATING OUTPUT
12802 4211 JMS 7217
17283 1324 TAD 7324
7204 47176 JMS I 7376
*7207
17207 17200 CLA
*7227
7227 3415 DCA I 15
1230 7000 NOP
7231 T0¥8 NOP
7232 7900 NOP
*x7301
7381 3415 DCA I 15
*7305
1385 3415 DCA I 15
*T7376
1376 5412 TGO
71377 5400 EDIT
*x5400
540 vov® EDIT, %)
54u1 3352 DCA SAC
5402 1062 TAD 62
5403 7841 CMA IAC
5484 33417 DCA COUNT!
5485 1357 TAD M8
5406 3350 DCA COUNT2
5407 1363 TAD SADIL
5419 3015 DCA 15
5411 5680 JMP I EDIT
5412 @ogb TGO, @
5413 3044 DCA 44
5414 1363 TAD SAD1
5415 3015 DCA 15
5416 1415 TAD I 15
5417 476l JMS I OUTI
5428 1462 TAD 62
5421 7659 SNA CLA
5422 5327 JMP EFORM
5423 2212 ISZ TGO
5424 2212 I1sZ TGO
5425 1844 TRYAGN, TAD 44
5426 17510 SPA
5427 5308 JMP MINS
5430 1352 TAD SAC
5431 7041 CMA IAC
5432 1062 TAD 62
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5433
5434
5435
5436
5437
5440
5441
5442
5443
5444

5445
5446
54417
5459
5451
5452
5453
5454
5455

5456
54517
54608
5461
5462
54693
5464
5465
5466
5467
5470
5471
5472
54175

5474
5475
5476
5477

5508
5501
5562
5583
5504
5585
5546
55817
5519
5511
5512

5513
5514
5515
5516
5517
5528
5521
5522

7510
5266
7458
5245
7041
3351
1353
4321
2351
5241

1844
7041
7459
5256
3351
4337
4321
2351
5252

1352
1650
5263
1354
4741
43317
4321
2263
1352
1700
5274
1356
4321
5271

1249
1352
3352
5225

1200
1062
1641
1352
1459
5313
3351
1353
4321
2351
53817

1354
4761
4321
2044
5315
5263
Y00
4762

Gol,

GOz,

ERR,

ERGO,

MINS,

G0o3,

ouT,

SPA
JMpP
SNA
JMP
CMA
DCA
TAD
JMS
182
JMP

TAD
CMA
SNA
JMP
DCA
JMS
JMS
1SZ
JMP

TAD
SNA
JUMP
TAD
JMS
JNS
JMS
JMP
TAD
SMA
JMp
TAD
JMS
JMP

CLA
TAD
DCA
JMP

CLA
TAD
CMA
TaD
SNA
JMP
DCA
TAD
JMS
1sZ
JMP

TAD
JMS
JMS
ISZ
JMP
JMP

JMS

ERR

GOl
IAC
CNTR
SPCE
ouT
CNTR
0‘3

a4
IAC

Go2
CNTR
GET
ouT
CNTR
=3

SAC
CLA
ot
PERIOD
I OUT1
GET
ouT
=2
SAC
CLA
ERGO
CHX
ouT
=2

CMA
SAC
SAC
TRYAGN

62
IAC
SAC

GO3
CNTR
SPCE
ouT
CNIR
0'6

PERIOD
I OUTl
ouT

44

=2
GOo2+5

I 0UT2
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5523 2347

5524 5721

5525 1355

5526 5612

5527 4762 EFORM,

5538 1354

5531 4761

5532 1368

5533 3347

5534 4337

5535 4321

5536 5334

5537 ©0v¥Y GET,

5540 2350

5541 5345

5542 7240

5543 3358

5544 5737

5545 1415

5546 5737

5547 Q@04 COUNTI,

5550 ©@0@ COUNTZ,

5551 ¥@d¥ CNTR,

5552 @@d4 SAC,

5553 71768 SPCE,

5554 @256 PERIOD,

5555 3305 CHE,

5556 ©@58 CHX,

5557 1779 M8,

5560 1771 M7,

5561 7344 OUTI,

5562 7552 0UT2,

5563 5563 SADI,
BUFFER,

BUFFER 5564

CHE 5555

CHX 5556

CNTR 5551

COUNTL 5547

COUNT2 5550

EDIT 5400

EFORM 5527

EKGO 5474

ERR 5466

GET 5537

GOl 5445

G02 5456

GO3 5513

MI NS 5500

M7 5560

M3 5557

ouT 5521

OUTI 5561

ouT2 5562

PERIOD 5554

SAC 5552

SADI 5563

SPCE 5553

TGO 5412

TRYAGN 5425

157
JMP
TAD
JMP

JMs
TAD
JMS
TAD

240~
256
385
3308~
-10
-7
1544
1352
BUFF

COUNTI1
I oUuT
CHE

I TGo

1 ouT2
PERIOD
I QUTl
M7
COUNT1
GET
ouT
=2

COUNTZ2
et+4
CMA
COUNTZ2
I GET
I15

I GET

260

260

ER-1
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INDEX

Accumulator, 2-4 FGET, 2-5
Addition, 2-5, 2-6, 3-7 Fixed to Floating, 3-10
After Output, 3-4 Flags

. . Input, 3-1
Arithmetic, 2-4 Listed, 3-9

Operational, 3-8

Basic Commands, 2-4 Floating Point Package Versions, 3-16

Basic Function, 3-7 Floating to Fixed, 3-10

Basic Package, 3-6

Summary, 3-9 FMPY, 2-5
FNOR, 2-5
Call Subroutine, 3-6 Format

Commands, 2-4

Commands, 2-4 "E" Format, 4-17

Conversion

Fixed-to-Floating, 3-10 FPUT, 2-5

Floating-to-Fixed, 3-10 FSUB, 2-5
Cosine, 3-11 Functions

Addition, 3-7
Decimal to Octal Conversion, 2-3 Division, 3-7
’ Multiplication, 2-5, 2-6, 3-7

Division, 2-5, 2-6, 3-7 Square, 3-8

. Square Root, 3-8
Double Precision, 4-15 Subfraction, 3-7

e, raising to power

GET (FGET), 1-1
Entry Points
Input Routine, 3-2

Interpreter, 2-4, 2-6 High Order (Register), 2-4

Listed, 3-9
Negate Subroutine, 3-6 Identities
Output Subroutine, 3-6 Arc Tangent, 3-12
Cosine, 3-12
Error flag, 3-8 Floating Exponent, 3-14
Exponent Logarithm, 3-13
Floating, 3-11 Sine, 3-12

In floating point format, 2-1

Storage, 2-2 Input routines, 1-1, 3-1

Instructions, 2-5
FAC (floating accumulator), 2-4 Interpreter, 2-4
FADD, 2-5

FDIV, 2-5 JMS (Jump to Subroutine),

Interpreter, 2-4



INDEX (Cont)

-7, 1-1 Square, 2-5, 3-8
5600, 2-6 _
7400, 15, 3-2 Square Root, 2-6, 3-8

Storage, 3-10

Listings, Program, 4-1 Subroutines, 3-6
Logarithm, 3-11 Subtraction, 2-5, 2-6, 3-7
Lookup Table, 3-6 Summary

Basic Package, 3-9

Low Order (Register), 2-4 Extended Floating Point, 3-11

Mantissa

Binary point relative position, 2-3 Tangent, Arc, 3-11

Storage, 2-1, 2-2 Teleprinter flag, 3-6
Mnemonics, 2-5 Terminator, 3-1
Multiplication, 3-7 TLS, 3-6

Typeout subroutine, 3-5

Negate, 3-6
Negative Root, 3-8 Variables, 1-1

Normalize, 2-1, 2-2, 2-5, 2-6

Octal, Conversion to, 2-3
OP Code, 2-5, 3-6

Output Controller, 3-15
Output, Floating Point, 3-4

Package Summaries
Basic, 3-9
Extended, 3-11
Ovutput Controller, 3-15

Package Versions, 3-16
Program Listings, 4-1

Pseudo Floating Accumulator, 2-4

Register, 2-4, 3-1 to 3-3
Rubout, 3-3

Sine, 3-11
Special Input Character, 3-3



READER’S COMMENTS FLOATING-POINT SYSTEM
PROGRAMMER'S REFERENCE
DEC-08-YQYB-D

Digital Equipment Corporation maintains a continuous effort to improve the quality and usefulness of its
publications. To do this effectively we need user feedback — your critical evaluation of this manual.

Please comment on this manual’s completeness, accuracy, organization, usability, and readability.

Did you find errors in this manual?

How can this manual be improved?

DEC also strives to keep its customers informed of current DEC software and publications. Thus, the following period-

ically distributed publications are available upon request. Please check the appropriate boxes for a current issue of the
publication(s) desired.

(O Software Manual Update, a quarterly collection of revisions to current software manuals.

(O User’s Bookshelf, a bibliography of current software manuals.

(O Program Library Price List, a list of currently available software programs and manuals.

Please describe your position.

Name Organization

Street Department

City State Zip or Country
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HOW TO OBTAIN SOFTWARE INFORMATION

Announcements for new and revised software, as well as programming notes, software problems, and documenta-
tion corrections are published by Software Information Service in the following newsletters.

Digital Software News for the PDP-8 Family
Digital Software News for the PDP-9/15 Family
PDP-6/PDP-10 Software Bulletin

These newsletters contain information applicable to software available from Digital’s Program Library.
Please complete the card below to place your name on the newsletter mailing list.

Questions or problems concerning DEC Software should be reported to the Software Specialist at your nearest DEC
regional or district sales office. In cases where no Software Specialist is available, please send a Software Trouble
Report form with details of the problem to:

Software Information Service
Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754

These forms, which are available without charge from the Program Library, should be fully filled out and accompa-
nied by teletype output as well as listings or tapes of the user program to facilitate a complete investigation. An
answer will be sent to the individual and appropriate topics of general interest will be printed in the newsletter.

New and revised software and manuals, Software Trouble Report forms, and cumulative Software Manual Updates
are available from the Program Library. When ordering, include the document number and a brief description of
the program or manual requested. Revisions of programs and documents will be announced in the newsletters and
a price list will be included twice yearly. Direct all inquiries and requests to:

Program Library

Digital Equipment Corporation
146 Main Street, Bldg. 3-5
Maynard, Massachusetts 01754

Digital Equipment Computer Users Society (DECUS) maintains a user Library and publishes a catalog of programs
as well as the DECUSCOPE magazine for its members and non-members who request it. For further information
please write to:

DECUS

Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754

Send Digital’s software newsletters to:

Name

Company Name

Address

(zip code)

My computer is a PDP-8/1 O PDP-8/L O

LINC-8 O PDP-12 O

PDP-9 (O PDP-15 O  p if

PDP-10 O OTHER O | lcasespecily

My system serial number is (if known)
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